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Abstract: A new species of gall wasps, Andricus henryi Pujade-Villar, Wang & Guo sp. nov. is described on 
Castanea henryi from China. Additionally, the first gall wasp host of Synergus castanea is mentioned. 
Diagnosis, distribution, and biology of this new species are included and illustrated. A species of Andricus is 


mentioned for the first time in a Castanea host. 


Key words: gall wasp; taxonomy; biology 


HANEKE SER WN A ORAH: BR: BEI) 
Juli PUJADE-VILLAR!, #)iti 2, 4E 3% 3°, Mar FERRER-SUAY* 
1. Department of Animal Biology, Barcelona University, Barcelona 08028, Spain; 2. Wry I I4 AAR É 
RR AS Hy, WL K 311300; 3. HALRAK SHS EWER BE, WAL li 311300; 
4. Department of Zoology, Faculty of Biological Sciences, University of Valencia, Burjassot-Paterna Campus, 
Burjassot 46100, Spain 

WE: iAP RSC BE 1 A: ERARE Andricus henryi Pujade-Villar, Wang & Guo sp. nov, 
Ah BE T SE REA ESE LE, FE PR A Ry BE EWE Synergus castaneus Pujade-Villar, 
Bernardo & Viggiani, 2013. A MFRIIZR AE WR TIES AA REF 

Ree ia: WWE, DA; AF 


i 


Introduction 


Species of the family Cynipidae (Hymenoptera: Cynipoidea) are exclusively 
phytophagous gall wasps. The most important group in this family belongs to the tribe 
Cynipini, the so-called gall makers on Fagaceae. The tribes Synergini and Ceroptresini group 
inquilines of these gall wasps according to Ronquist et al. (2015). Inquilines were ability to 
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modify the gall tissue directly surrounding them into characteristic nutritive tissue, 
also found in the larval chambers of the gall inducer, but they have lost the ability to begin the 
gall. Nevertheless, a few inquiline species are mentioned as gall forming or probably gall 
forming (Abe et al. 2011; Liu et al. 2012; Bernardo et al. 2013). 

The cynipid gall wasp fauna of the Eastern Palaearctic and Oriental Region is poorly 
known (Abe et al. 2007). Only 51 valid species are recognized from the Eastern Palaearctic 
and Oriental areas, mostly from Taiwan of China, Japan and the Russian Far East (Abe et al. 
2007; Melika et al. 2009, 2010, 2011, 2013; Pujade-Villar et al. 2014; Tang et al. 2009, 201 1a, 
b, 2012a, b; Wang et al. 2016). Currently, 13 species of cynipid gallwasps, associated with 
Fagaceae, are known from the mainland of China (Wang et al. 2013; Pujade-Villar et al. 2016; 
Zhu et al. 2015): Andricus deqingis Wang, Guo & Chen 2013, A. flavus Pujade-Villar, Wang, 
Guo & Chen 2014, A. kashiwaphilus Abe 1988, A. mairei (Kieffer 1906), A. mukaigawae 
(Mukaigawa 1913), A. pseudoflos (Monzen 1954), A. targionii Kieffer 1903, A. 
xishuangbannaus Melika & Tang 2012, Biorhizanawai (Ashmead 1904), Dryocosmus 
kuriphilus Yasumatsu 1951, D. zhuili Liu & Zhu 2015, Trichagalma serratae (Ashmead 1904) 
and T. acutissimae (Monzen 1953) (= T. glabrosa Pujade-Villar 2012 according to Wang et al. 
2016). 

In the North-Eastern of the Palaearctic Region, two species belonging to the genus 
Dryocosmus occur on host plants of Castanea spp. (Fagaceae) (Zhu et al. 2015): D. kuriphilus 
and D. zhuili. Dryocosmus kuriphilus has been accidentally introduced into the Northern 
Hemisphere and is now a serious pest of chestnut trees in North America and Europe. In 
addition, according to Schwéger et al. (2015a, b), only an inquiline species has been 
mentioned in Castanea host gall wasps: Synergus castaneus Pujade-Villar, Bernardo & 
Viggiani (2013). 

In this work, the first Andricus species in chestnut is described and the first gall wasp host 
from Synergus castaneus is noted. 


Material and methods 


The current terminology of the cynipid gallwasp morphology follows Liljeblad & 
Ronquist (1998) and Melika (2006). Abbreviations for the forewing venation are taken from 
Ronquist & Nordlander (1989) and the cuticular surface terminology follows Harris (1979). 
Measurements and abbreviations used here include: FI-F12, first and subsequent 
flagellomeres; post-ocellar distance (POL) is the distance between the inner margins of the 
posterior ocelli; ocellar—-ocular distance (OOL) is the distance from the outer edge of the 
posterior ocellus to the inner margin of the compound eye; LOL, the distance between lateral 
and frontal ocelli. The width of the forewing radial cell was measured from the margin of the 
wing to the Rs vein. 

Scanning electron microscope (SEM) images of some described species were taken with 
a Leica Stereoscan-360 at high voltage (15 kV) without gold coating in the “Serveis de 
Microscopia Electronica” at Barcelona University (UB). 

The Chinese specimens collected in Zhejiang and Shaanxi Provinces are deposited in the 
Hymenoptera Collection of Zhejiang Agricultural and Forestry University (ZAFU) and at 
Barcelona University (UB). 
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Taxonomy 


1. Andricus henryi Pujade-Villar, Wang & Guo nov. sp. (Figs. 1—3) 

Holotype. 2, deposited in UB with the following labels: “Qianqingtang Village 
(Qingliangfeng National Nature Reserve, Zhejiang Province), ex Castanea henryi, 
(03-IV-2016) 15-IV-2016, col. Guo Rui” (white label); “Andricus henryi Pujade-Villar, Wang 
& Guo nov. sp., desig. JP-V 2017” (red label). Paratypes. 139, same data as holotype: 79 
ZAFU, 692 UB. 

Diagnosis. Andricus henryi resembles the known Taiwanese A. pseudocurvator Tang & 
Melika, 2011 in having black body, mesoscutum smooth and lateral propodeal carinae 
diverging but curved-angled outwards in posterior 1/4. In A. henryi OOL is around 2.0 as 
long as lateral ocellus; F1 around 1.5 times as long as F2 and longer than pedicel; placodeal 
sensilla present in F2-F11; second metasomal tergite occupying more than half of metasoma 
in dorsal view; the prominent part of the ventral spine of the hypopygium is shorter, only 3.0x 
longer than broad, where as in A. pseudocurvator OOL is around 3.0 length of lateral ocellus; 
F1 shorter, 1.2 times as long as F2 nearly equal to length to pedicel; placodeal sensilla absent 
in Fl-F2; second metasomal tergite occupying 1/3-1/2 of metasoma in dorsal view; the 
prominent part of the ventral spine of the hypopygium 6.0 times as long as broad. Galls of A. 
henryi occur in Castanea, whereas the galls of A. pseudocurvator are in Quercus serrata 
Murray (= Q. glandulifera Blume) (section Quercus sensu stricto). 

Female. 

Length. Body length 2.1-2.3 mm. (n = 5) 

Color. Head, mesosoma and metasoma entirely and uniformly very dark brown to black; 
clypeus and mandibles brown; scape, pedicel, FI—-F5 light brown, subsequent flagellomeres 
progressively darkening until tip; maxillary and labial palpi brown; tegula brown; legs 
uniformly brown, with coxae II-III darker at the base; ventral spine of hypopygium dark 
brown. 

Head (Figs. la, b). Triangular in frontal view, weak alutaceous, with some white setae on 
lower face; 2.4 broader than long from above, 1.3x broader than high, as broad as mesosoma 
in anterior view. Gena delicately alutaceous to smooth, not broadened behind eye, as long as 
cross diameter of eye; malar area with delicate striae not extending to eye margin, 0.3 as long 
as height of eye. Inner margins of compound eyes nearly parallel. POL around 1.4 broader 
than OOL; OOL 1.9 longer than length of lateral ocellus, and 1.6x longer than LOL; all 
ocelli of same size and shape (POL : OOL : OCO = 50 : 35 : 22, diameter of lateral ocellus 18). 
Transfacial distance only 1.2 wider than height of eye; diameter of antennal toruli slightly 
shorter than distance between them, distance between torulus and inner margin of eye nearly 
equal to diameter of torulus; lower face, including slightly elevated median area coriaceous, 
with some white setae. Clypeus emarginate, slightly incised ventrally, weak alutaceous, 
glabrous; anterior tentorial pits, epistomal sulcus and clypeo-pleurostomal line distinct, deep. 
Frons smooth, glabrous and shiny; interocellar area coriaceous. Vertex and occiput coriaceous, 
shiny. 

Antenna (Fig. Ic). With 11 flagellomeres, F10 2x in length to F11 (suture in F11-F12 
absent, in some paratypes with an indistinct suture present and antenna seems to have 12 
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flagellomeres); 1.3x as long as head+mesosoma; pedicel as long as broad; F1 1.45 longer 
than F2, 2.0 longer than pedicel; F2-F11 progressively shorter; F11 2.1 times longer than 
F10 (if a suture present, then F12 equal to F11); placodeal sensilla present on F2—-F11, absent 
on F1. Antennal formula: 11 :10:21:15:12:12:12:11:11:10:10:9:19. 


Figure 1. Andricus henryi, Q. a. Head, frontal view; b. Head, dorsal view; c. Antennae; d. Body, lateral view; e. 
Tarsal claws. 
Mesosoma (Figs. 2a—c). 1.1x longer than high. Pronotum weak alutaceous to smooth, 


shiny, with some delicate parallel striae laterally and some white setae. Mesoscutum smooth, 
shiny, with few white setae along notauli and anterior area; 1.2< wider than long (largest width 
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measured across mesoscutum at level of base of tegulae). Notauli complete, deep, distinctly 
impressed, slightly converging at posterior end and wider apically and basally; anterior parallel, 
parapsidal, median mesoscutal lines absent. Mesoscutellum longer than broad, rugose less 
impressed in the centre, overhanging metanotum; scutellar foveae distinct, transversely ovate, 
2.0x broader than high, with smooth, shining bottom, separated by a short median carina. 
Mesopleuron and speculum smooth, shining, without setae, except a small patch of setae on 
posteroventral quarter of mesopleuron; with impressed foveae along acetabular carina; dorsal 
axillar area smooth, shining, with dense white setae; lateral axillar area alutaceous, with very 
few setae; subaxillular bar smooth, shiny, most posterior part broader, as broad as height of 
metanotal trough; postalar process with parallel delicate striae; metapleural sulcus reaching 
mesopleuron at one-third of its height. Metascutellum uniformly coriaceous with some weak 
rugae, metanotal trough smooth, shiny, with short white setae; ventral impressed area short, 
smooth, without pilosity; central propodeal area smooth, shiny, without irregular wrinkles and 
rugae or only basally, lateral propodeal carinae strong, high, divergent bud strongly curved 
outwards in posterior half; lateral propodeal area coriaceous, with dense long, white setae. 
Nucha short, with irregular wrinkles and rugae. 


f 


Figure 2. Andricus henryi, 2. a. Mesosoma, dorsal view; b. Mesosoma, lateral view; c. Propodeum; d. Radial 
cell, forewing; e. Ventral spine of hypopygium, lateral view; f. Ventral spine of hypopygium, ventral view. 
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Legs. Tarsal claws with rounded basal lobe (Fig. 1e). 

Forewing. Longer than body, hyaline, with distinct long, dense cilia on margin, radial cell 
4.2x longer than wide (Fig. 2d); R1 reaching wing margin, Rs nearly straight, not reaching 
wing margin; areolet small, triangular, closed and distinct. Rs+M distinct at two-thirds of 
distance to basalis and its projection reaching basalis at middle. 

Metasoma (Fig. 1d) slightly shorter than head+mesosoma, as high as long in lateral view; 
second metasomal tergite occupying at least 1/2 of metasoma in dorsal view, with some white 
setae laterally, all subsequent tergites without setae, smooth, shiny, without micropunctures. 
Hypopygium without micropunctures, ventral spine (Figs. 2e, f) of hypopygium relatively 
short, prominent part 3.0x longer than broad, with a line of white setae ventro-laterally, with 
white subapical setae not extending beyond apex of spine. 

Male. Unknown. 


Figure 3. Gall of Andricus henryi on Castanea henryi. 


Gall (Figs. 3a, b). Plurilocular gall, integrated into twigs, tuberous. The entire gall is 
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approximately spherical, 9-15 mm in diameter (n = 10), sometimes buds or young shoots are 
observed on the surface. Outer wall of larval chamber attaches to the inner lignicolous wall of 
surrounding gall tissues. Young gall is fleshy, green, turning dry and dark brown when mature. 

Biology. Only the female is known. Based on the adult morphology and the gall 
phenology, the female probably represents the sexual generation, which induces integral twin 
galls on Castanea henryi Rehder & E. H. Wilson, 1916. The galls appear in October, mature in 
early April, and adults emerge in the same month. Galls collected appear in the previous year. 

Distribution. Currently known from Qingliangfeng National Nature Reserve, Zhejiang 
Province, China. Similar galls were collected in Jinzhai (Anhui Province) on Castanea 
mollissima Blume and C. seguinii Dode, according to Bernardo et al. (2013). Although further 
research is necessary to establish the distribution of this species, probably it is distributed in 
Eastern Palaearctic throughout the range of its host. 

Gall associates. Several parasitoids (Chalcidoidea) belonging to the families Eulophydae, 
Eurytomidae (Eurytoma and Sycophila) and Torymidae (Megastigmus), and the inquiline 
Synergus castaneus (Cynipidae: Synergini) emerged. 

Etymology. The specific epithet relates to the specific name of the chestnut host where it 
is collected. 


2. Synergus castaneus Pujade-Villar, Bernardo & Viggiani, 2013 

Synergus castaneus Pujade-Villar, Bernardo & Viggiani, 2013, 106(4): 437. 

Specimens examined. 11341029, Qianqingtang Village (Qingliangfeng National Nature 
Reserve, Zhejiang Province), ex Andricus henryi galls on Castanea henryi, col. Rui GUO, 
(03-IV-2016) 15—30-IV-2016: 534229; idem 01-15-V-2016: 554672 (94102 UB); idem 
16-30-V-2016: 58139. 


Discussion 


Recently, the supposed inquiline nature of all Synergini has been questioned by the 
discovery of two new species: (i) Synergus itoensis Abe, Ide & Wachi, 2011, recorded in Japan 
on Quercus glauca (Thunb.), which has been demonstrated to be a gall inducer (Abe et al. 
2011) and (ii) S. Aupingshanensis (Liu et al. 2012) which was inferred to be a gall maker 
because no gall maker was reared from the same galls. In the same way Bernardo et al. (2013) 
affirmed, when S. castaneus was described, that “after we do not find any Cynipid between 
several hundreds of S. castaneus collected, the possibility that this species is a gall inducer 
cannot be ruled out”. 

After our results, we find S. castaneus is not a gall-inducer species. It appears at least for 
Andricus henryi galls on Castanea henryi. The gall pictured in Bernardo et al. (2013, Fig. 17) 
is identical to the Fig. 3b (in this paper) so we have no doubts that these galls are the same. 
Therefore, according to this evidence, S. castaneus is an inquiline of A. henryi in C. henryi, C. 
mollissima Blume and C. seguinii Dode. In addition, our data confirm that the gall inducer A. 
henryi is strongly attacked by the inquiline species, and therefore the adults of Andricus are 
very poorly collected in relation to the number of galls. This situation is not new in gall 
formers; the European species Andricus legitimus Wiebes-Rijks, 1980 has a survival of 
0.01—0.02% in confronting inquilines and parasitoids (Wiebes-Rijks 1980), and being 60-85% 


138 PUJADE-VILLAR et al. The genus Andricus from China 


for Synergus clandestinus Eady, 1952. 
Synergus castaneus is a Chinese species located on several species of Castanea in Anhui 
and Zhejiang Provinces, according to our current understanding. 
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